Chronical sleep interruption-induced cognitive decline assessed by a metabolomics method.
Good sleep is necessary for optimal health, especially for mental health. Insomnia, sleep deprivation will make your ability to learn and memory impaired. Nevertheless, the underlying pathophysiological mechanism of sleep disorders-induced cognitive decline is still largely unknown. In this study, the sleep deprivation of animal model was induced by chronical sleep interruption (CSI), the behavioral tests, biochemical index determinations, and a liquid chromatography-mass spectrometry (LC-MS) based serum metabolic profiling analysis were performed to explore the effects of CSI on cognitive function and the underlying mechanisms. After 14-days CSI, the cognitive function of the mice was evaluated by new objects preference (NOP) task and temporal order judgment (TOJ) task. Serum corticosterone (CORT), and brain Malondialdehyde (MDA), Superoxide Dismutase (SOD), and Catalase (CAT) levels were determined by ELISA kits. Data were analyzed by Principal Component Analysis (PCA), Partial Least Squares project to latent structures-Discriminant Analysis (PLS-DA), and Student's t-test. We found that the cognitive function of the mice was significantly affected by CSI. Besides, levels of CORT and MDA were higher, and SOD and CAT were lower in CSI mice than those of control. Obvious body weight loss of CSI mice was also observed. Thirteen potential serum biomarkers including choline, valine, uric acid, allantoic acid, carnitines, and retinoids were identified. Affected metabolic pathways involve metabolism of purine, retinoid, lipids, and amino acid. These results showed that CSI can damage the cognitive performance notably. The cognitive decline may ascribe to excessive oxidative stress and a series of disturbed metabolic pathways.